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(54) Filter element assembly and element-replaceable type filter equipped with the same 



(57) An element-replaceable type filter (100) com- 
prises a base (10, 110) and a cap (20, 120) for accom- 
modating therein an element assembly (30, 130) having 
a filter element (31, 131) and removably engageable 
with each other. When replacing the element assembly, 
the cap is demounted from the base together with the 
element assembly. At this time, a gasket (41, 141) for 
maintaining the base and the cap liquid-tightly is also 
demounted together with the filter element. This con- 
struction simplifies the replacing work and reduces fail- 
ure of mounting the gasket between the base and the 
cap. The base has a drain port (211) for draining fluid 
therethrough when the cap is loosened from the base 
for replacement of the filter element assembly. 



FIG. I 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention: 5 

The present invention relates to a filter element 
assembly and an element-replaceable type filter ena- 
bling the replacement of an element assembly, for 
example, to an element-replaceable type oil filter 10 
arranged to filter impurity and the like which enter into 
oil for lubricating an internal combustion engine. The 
present invention further relates to a drain mechanism 
for an oil filter for an internal combustion engine. 

15 

2. Description of Related Art: 

Conventionally, as a prior art, a filter element 
assembly and an element-replaceable type filter 
equipped with the same are known as disclosed in Jap- 20 
anese Patent Publication Laid-Open No. 7-100309. In 
this filter, in which when an element-replacing work is 
performed at a time of maintenance, a gasket (O-ring) 
mount ed-between two casing members having a filter 
element assembly received therein is also replaced for 25 
the maintenance of reliability along with the mounting 
and demounting of the element assembly. With this prior 
art. the replacing work of the gasket (O-ring) following 
the replacement of the element is troublesome, with the 
result that it is practically impossible to prevent the 30 
occurrence of the replacement failure thereof or the 
mounting failure thereof. 

Another prior art is disclosed in European Patent 
Publication Laid-Open No. 314915. According to this 
prior art, when a cap including a filter element is loos- 35 
ened for replacing the oil filter element, an oil draining 
valve is opened by the repulsion of a spring so that the 
oil is discharged. However, this structure for the draining 
portion requires the valve and the spring. 

40 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
filter element assembly and an element-replaceable 
type filter which simplifies a replacement or mounting 45 
work of a sealing member following the replacement of 
the element. 

It is another object of the present invention to pro- 
vide a filter having an oil discharge drain which is simple 
in construction. 50 

According to one aspect of the present invention, a 
first seal member is mounted on an outer circumferen- 
tial edge of a support member retaining the end surface 
or outer circumference of a filter element assembly, and 
a second seal member is mounted between members 55 
located around the filter element separately from the 
first seal member for partitioning the fluid after the same 
is filtered and the fluid before the same is filtered. By 



this arrangement, a seal between these members can 
be made effective and simultaneously both seal mem- 
bers can be collectively handled along with the element 
assembly. Preferably, the support member of the ele- 
ment assembly has the passage permitting flow of the 
fluid and therefore the support member of the element 
assembly accommodated within two casings does not 
become an obstacle to the flow direction of the fluid. 

According to another aspect of the present inven- 
tion, a base to which a cap is mounted together with a 
filter element assembly is provided with a drain port at 
the open side of a seal member. The seal member 
between the cap and the base is released to allow fluid 
to flow out of the drain port when the cap is loosened at 
the time of replacing the element assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the 
invention will become apparent from the following 
detailed description when read with reference to the 
accompanying drawings, in which: 

Fig. 1 is a sectional view illustrating an oil filter 
according to a first embodiment of the present 
invention: 

Fig. 2 is a top surface view of the oil filter shown in 
Fig.1; 

Figs. 3A and 3B are a plan view and a sectional 
view illustrating an element support member used 
in the embodiment, respectively: 
Fig. 4 is a sectional view illustrating the oil filter with 
a cap being separated from a base for a filter ele- 
ment replacement work; 

Fig. 5 is a sectional view illustrating the oil filter with 
an element assembly being detached from the cap 
in the filter element replacement work; 
Fig. 6 is a sectional view illustrating an oil filter 
according to a modification of the first embodiment 
of the present invention; 

Fig. 7 is a sectional view illustrating an oil filter 
according to a further modification of the first 
embodiment of the present invention; 
Fig. 8 is a plan view of the oil filter viewed from the 
oil inlet side; 

Fig. 9 is a sectional view of an oil filter according to 
a second embodiment of the present invention; 
Fig. 10 is a sectional view of the oil filter illustrating 
flow of oil in the second embodiment at an engine 
running time; 

Fig. 1 1 is a sectional view of the oil filter illustrating 
flow of oil in the oil filter in the second embodiment 
at an oil filter replacing time; 
Fig. 12 is a partial sectional view of an oil filter 
according to a modification of the second embodi- 
ment; and 

Fig. 13 is a partial sectional view of an oil filter 
according to a further modification of the second 
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embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will be described in detail 
with reference to its embodiments and modifications 
shown in the drawings, in which the same or like parts 
are designated by the samehor like numerals. 

(First Embodiment) 

In Figs. 1 and 2, a reference numeral 100 denotes 
an element-replaceable type oil filter (hereinafter 
referred to simply as "oil filter"). The oil filter 100 com- 
prises a base 10 which is made of, for example, alumi- 
num and is concurrently used as a bracket fixed to a 
mount seat 50 of a cylinder block of an internal combus- 
tion engine through a seal member not illustrated and a 
bottomed cylindrical cap 20, the base 1 0 and the cap 20 
being liquid-tightly connected to and integrated with 
each other through a gasket 41 serving as a first seal 
member. It is to be noted that the oil filter 100 of this 
embodiment is illustrated as having a structure for use 
in a diesel engine. 

The base 10 is provided on an inner cylindrical sur- 
face in the vicinity of its end opening with a plurality of 
protruding portions 11 (at four positions in this . Embodi- 
ment), is provided on its inner circumferential surface 
with a seal surface 10a for pressing a gasket 41 and liq- 
uid-tightly retaining the same, and is provided at its cen- 
tral part with a protector portion 12 serving concurrently 
as an oil outlet which liquid-tightly retains an element 
assembly 30. Also, the base 10 is formed with an inlet 
side oil passage 13 for permitting flow of dirty oil from 
the mount seat 50 side of the cylinder block, an outlet 
side oil passage 14 lead to an oi! outlet of the protector 
portion 12, a relief side oil passage 15 which is 
intended, when filter elements 31 are clogged and as a 
result the dirty oil has become unable to pass through 
the inlet side oil passage 13, to pass the dirty oil there- 
through via a relief valve 17, and further a bypass oil 
passage 16 for passing clean oil filtered by a bypass 
element 33 of the filter elements 31 and returning the 
clean oil to the internal combustion engine side. It is to 
be noted that the inlet side oil passage 1 3 of the base 1 0 
and the relief side oil passage 15 are communicated 
with each other on the mount seat 50 side of the cylin- 
der block. 

On the other hand, the cap 20 is provided in a cylin- 
drical outer circumferential surface in the vicinity of its 
end opening with a plurality of groove portions 21 (at 
four positions in this embodiment) which are engaged 
with the protruding portions 11 of the base 10, is pro- 
vided on its open end with a plurality of claw portions 22 
for being engaged with a horizontal beam portion 38 of 
an element support member 36 for retaining the bypass 
element 33 as later described which constitutes the ele- 
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ment assembly 30, is provided on its cylindrical outer 
circumferential surface between the groove portion 21 
and the claw portion 22 with a seal surface 20a for 
pressing the gasket 41 and liquid-tightly retaining the 
5 same, and is provided in its vertex outer surface with a 
tool hole 23 to which a filter mounting/demounting tool is 
to be attached. In this way, the base 10 and cap 20 of 
this embodiment are connected together with the use of 
a bayonet system utilizing the protruding portions 1 1 
10 and the groove portions 21 . 

Within this oil filter 100, there is received the ele- 
ment assembly 30 in a state of its being urged from the 
cap 20 side to the base 10 side by a spring member 24. 
The element assembly 30 has the filter element unit 31 
15 in which a full flow element 32 provided by bending filter 
paper into a cylindrical configuration and intended to fil- 
ter relatively coarse impurities entered into the oil by uti- 
lizing the thickness direction of the filter paper and the 
bypass element 33 provided by winding filter paper into 
20 a roll configuration and intended to filter relatively fine 
particles such as carbon particles entered into the oil by 
causing the oil to pass therethrough in the axial direc- 
tion are combined together in such a way as to be piled 
up one over the other. At the center side of the full flow 
25 element 32 of this filter element unit 31 there is dis- 
posed a protector member 34 formed in its cylindrical 
surface with a plurality of openings serving as oil pas- 
sages. At the center side of the bypass element 33 of 
the filter element unit 31 there is disposed a protector 
30 member 35 whose hollow cylinder is interiorly used as 
an oil passage, the protector members 34 and 35 being 
respectively inserted into the filter elements 31 and con- 
nected together. The element support member 36 is fit- 
ted over the upper surface and outer circumferential 
35 surface of the bypass element 33 of the filter element 
unit 31 and an upper opening side thereof is inserted 
over the protector member 35 and integrated therewith. 

The element assembly 30 having the above- 
described construction has an O-ring 42 mounted ther- 
40 eon and serving as a second seal member used for par- 
titioning and an O-ring 43 serving as a second seal 
member used for partitioning in such a way that the O- 
ring 42 is mounted on an outer circumferential edge of 
the upper open end of the element support member 36 
45 and the O-ring 43 is mounted on an inner circumferen- 
tial edge of the upper open end of the protector member 
35. The element assembly 30 is liquid-tightly retained, 
through the O-rings 42 and 43, on the cylindrical outer 
circumferential surface of the protector portion 12 of the 
so base 1 0. It is to be noted that in the following description 
the filter element assembly is referred to as element S/A 
(sub-assembly). 

As illustrated in Figs. 3A and 3B, from a cylindrical 
outer circumferential surface of the element support 
55 member 36 there are made to radially protrude a plural- 
ity of horizontal beam portions 38 (at twelve positions in 
this Embodiment) at forward ends of which there is sup- 
ported and integrally formed a ring-shaped gasket sup- 
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port portion 37. A forward end of this gasket support 
portion 37 is formed into a T-like configuration and, on 
this forward end thereof, there is mounted a gasket 41 
having a retention configuration conforming to that con- 
figuration and serving as a first seal member for making 5 
a seal between the base 10 and the cap 20. Here, 
between the cylindrical outer circumferential surface of 
the element support member 36 and the gasket support 
portion 37, except for the horizontal beam portions 38 
for supporting the gasket support portion 37, there is 
formed a passage 39 through which the dirty oil deliv- 
ered through the inlet side oil passage 13 is permitted to 
pass to reach the filter element 31 . 

Next, the work performed when replacing the ele- 
ment S/A 30 within the oil filter 100 will be explained 
with reference to Figs. 1, 4 and 5. It is to be noted that 
Fig. 4 is a sectional view illustrating a state where the 
cap 20 has been demounted from the oil filter 100 of 
Fig. 1 and Fig. 5 is a sectional view illustrating a state 
where the element S/A 30 has been demounted from 
the cap 20 of Fig. 4. 

In Fig. 1 , the outer surface of a vertex portion of the 
cap 20 is gripped with the fingers and then the groove 
portion 21 of the cap 20 connected to the protruding 
portion 1 1 of the base 10 is rotated. Or, with the use of 
the tool hole 23 provided in the vertex outer surface of 
the cap 20, the groove portion 21 of the cap 20 con- 
nected to the protruding portion 11 of the base 10 is 
rotated using a tool not illustrated. With this rotation, the 
connection of the cap 20 to the base 10 is gradually 
released, whereby the cap 20 is moved and separated 
from the base 10. At this time, the cap 20 is moved in a 
state where the claw portion 22 provided on an open 
end thereof has been engaged with the horizontal beam 
portion 38 of the element support member 36 of the ele- 
ment S/A 30. 

As illustrated in Fig. 4, the state of connection 
between the cap 20 and the base 10 is completely 
released with the result that the cap 20 is separated 
from the base 10 together with the element S/A 30. 
Then, the gasket 41 mounted between the base 10 and 
the cap 20, i.e., mounted at the gasket support portion 
37 of the element support member 36 of the element 
S/A 30 and serving to liquid-tightly maintain the interior 
of the oil filter 100 is also separated from a seal surface 
10a of the base 10. At this time, the O-ring 42 mounted 
on an outer circumferential edge of the upper open end 
of the element support member 36 of the element S/A 
30 and the O-ring 43 mounted on an inner circumferen- 
tial edge of the upper open end of the protector member 
35 are respectively separated from the base 10. In this 
state of disconnection between the base 10 and the cap 
20, the element S/A 30 still remains to be received 
within the cap 20. 

Thereafter, by rotating the element S/A 30 through 
an angle at which the horizontal beam portion 38 
thereof is disengaged from the claw portion 22 of the 
cap 20, as illustrated in Fig. 5 the element S/A 30 can be 
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demounted from inside the cap 20 separated from the 
base 10. At this time, the element S/A 30 still keeps the 
gasket 41 thereon for liquid-tightly maintaining the base 

1 0 and the cap 20 as well as the O-rings 42 and 43 for 
partitioning a dirty oil side and a clean oil side within the 

011 filter 100. Therefore, it results that all of the seal 
members needed to be simultaneously replaced in 
order to maintain the reliability of the oil filter 100 are 
taken out along with the element S/A 30. 

Next, a new element S/A 30 having the gasket 41 
and O-rings 42 and 43 as new seal members mounted 
thereon beforehand is inserted into the cap 20 against 
the urging force of the spring member 24. As a result of 
this, the gasket 41 mounted on the gasket support por- 
tion 37 of the element support member 36 of the ele- 
ment S/A 30 is inserted over the seal surface 20a at the 
outer circumferential edge of the open end of the cap 
20. The element S/A 30 is rotated relative to the cap 20, 
whereby the horizontal beam portion 38 of the element 
support member 36 thereof is engaged with the claw 
portion 22 of the cap 20. As a result, the new element 
S/A 30 is set in the cap 20 (Fig. 4). 

Next, the cap 20 in which the new element S/A 30 
has been set is inserted into the base 10 in such a way 
that the groove portion 21 may oppose the protruding 
portion 1 1 thereof and this cap 20 is rotated in the direc- 
tion opposite to that in which the cap 20 is rotated when 
being separated from the base 10. At this time, the outer 
circumferential surface of the gasket 41 is inserted into 
the seal surface 1 0a of the base 1 0, with the result that 
the base 10 and the cap 20 are liquid-tightly maintained. 
Also, by the O-rings 42 and 43 being inserted over the 
outer circumferential surface of the protector portion 12 
of the base 10, the interior of the oil filter 100 is parti- 
tioned into a dirty oil before filtering and a clean oil after 
filtering by means of the protector members 34. 35 and 
O-rings 42, 43 of the element S/A 30. 

Next, the path along which the dirty oil is filtered 
passing through the oil filter 1 00 after coming out from 
the side of the mount seat 50 of the cylinder block of the 
internal combustion engine will be explained with refer- 
ence to Fig. 1 . 

In Fig. 1 , when the internal combustion engine is in 
work and the filter elements 31 of the element S/A 30 
received within the oil filter 100 have a sufficiently high 
level of filtering ability, there is formed an oil flow pas- 
sage which permits the dirty oil delivered from the inter- 
nal combustion engine side to pass from the inlet side 
oil passage 13 of the base 10 into the filter elements 31 
through the passage 39 of the element support member 
36. 

The clean oil which has been filtered passing 
through the full flow element 32 of the filter elements 31 
flows along an oil flow passage which is formed extend- 
ing from the interior of a hollow cylinder of the protector 
member 34 and the interior of a hollow cylinder of the 
protector member 35 to the internal combustion engine 
side via the protector portion 12 of the base 10 and via 
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the outlet side oil passage 14. Also, the dean oil which 
has been filtered passing through the bypass element 
33 of the filter element 31 flows along an oil flow pas- 
sage which is formed extending between the protector 
member 35 and the element support member 36 to the 5 
internal combustion engine side via the bypass oil pas- 
sage 16. At this time, the relief valve 17 is not operated 
against its urging force and so is not made open from its 
closed state. \ K 

On the other hand, when the filter elements 31 of 10 
the element S/A 30 are clogged and their filtering ability 
is extremely lowered with the result that the pressure of 
the dirty oil delivered from the internal combustion 
engine side becomes increased up to a prescribed or 
more than prescribed level, the relief valve 1 7 disposed 15 
at an entrance to the relief side oil passage 15 commu- 
nicated with the inlet side oil passage 13 is operated 
and thereby is brought to its opened state from its 
closed state. For this reason, the dirty oil flows along an 
oil passage extending through the relief side oil pas- 20 
sage 1 5 and then extending from the outlet side oil pas- 
sage 1 4 to the internal combustion engine side without 
being filtered by the filter elements 31 . 

As mentioned above, the element S/A 30 of this 
embodiment has the filter elements 31 for filtering oil. It 25 
comprises the O-rings 42 and 43 which partition the oil 
before and after filtering by the filter elements 31 and 
thus serve as the seal members, the element support 
member 36 which retains the end surface or outer cir- 
cumference of the filter elements 31 , and the gasket 41 30 
which is mounted on the gasket support portion 37 pro- 
vided on the outer circumference of the element S/A 30 
by the element support member 36 and serves as the 
seal member. That is, since the O-rings 42 and 43 and 
the gasket 41 are collectively handled along with the 35 
element S/A 30, it is possible to remarkably enhance 
the working efficiency. ) 

Also, in the element S/A 30 of this embodiment, the 
element support member 36 has the passages 39 
through which oil passes. Accordingly, since the ele- 40 
ment support member 36 does not become an obstacle 
to the flow direction of oil, it is possible to increase the 
degree of freedom in design in the end surface or outer 
circumference of the filter elements 31 . 

In the element S/A 30 of this embodiment, the gas- 45 
ket 41 serving as the seal member is provided sepa- 
rately from the protector members 34, 35 for partitioning 
the oil before and after filtering by the filter elements 31 
and the O-rings 42, 43 as the seal members. Therefore, 
since the seal needed between a casing constituted by so 
the base 1 0 and the cap 20 and the element S/A 30 and 
the seal needed between the base 10 and the cap 20 
constituting the casing are provided separately, the 
resulting element S/A 30 of this Embodiment is suitable 
for the element-replaceable type filter adopting the 55 
cylindrical filter elements 31. 

Further, the oil filter 1 00 as the element-replaceable 
type filter according to this embodiment comprises the 



8 

element S/A 30 having the element support member 36 
retaining the end surface or outer circumference of the 
filter elements 31 for filtering oil and the gasket 41 
mounted on the outer c-ircumferential edge of the ele- 
ment support member 36 and serving as the seal mem- 
ber, and the casing freely dividable into the base 10 as 
a first casing portion and the cap 20 as a second casing 
portion and having the gasket 41 disposed at its position 
connecting the both casing portions and having the ele- 
ment S/A 30 freely receivable therewithin, the casing 
being composed of the base 10 and the cap 20. 

Accordingly, by releasing the connection between 
the base 10 and the cap 20, the element S/A 30 can be 
demounted and also the gasket 41 can be demounted, 
thus the element-replacing work efficiency can be 
remarkably enhanced. 

Further, the oil filter 100 as the element-replaceable 
type filter according to this embodiment is so arranged 
as for the element support member 36 of the element 
S/A 30 to have the passages 39 through which oil 
passes. Accordingly, the element support member 36 of 
the element S/A 30 received within the base 10 and cap 
20 does not become an obstacle to the flow direction of 
oil. Therefore, it is possible to increase the degree of 
freedom in design in the end surface or outer circumfer- 
ence of the filter elements 31 . 

In addition, in the oil filter 100 as the element- 
replaceable type filter according to this embodiment, the 
gasket 41 serving as the seal member of the element 
S/A 30 is provided separately from the protector mem- 
bers 34, 35 for partitioning the oil before and after filter- 
ing by the filter elements 31 and the O-rings 42 and 43 
as the seal members. Therefore, since the seal needed 
between the casing constituted by the base 10 and the 
cap 20 and the element S/A 30 and the seal needed 
between the base 10 and the cap 20 constituting the 
casing are provided separately, the resulting oil filter is 
suitable for the element-replaceable type filter adopting 
the cylindrical filter elements 31. 

Also, the oil filter 1 00 as the element-replaceable 
type filter according to this embodiment has a spatial 
portion which has the seal surfaces 10a and 20a of the 
both casing portions comprising the base 10 and the 
cap 20 and in which the gasket 41 is accommodated. 
This gasket accommodation spatial portion is communi- 
cated with the interior of the casing through a communi- 
cation opening by which the gasket support portion 37 
is received. Accordingly, the base 10 and the cap 20 
which accommodate the element S/A 30 therein are 
reliably sealed by disposing the gasket 41 in the spatial 
portion provided at the position of their connection to 
each other. 

In addition, in the oil filter 100 as the element- 
replaceable type filter according to this embodiment, the 
one side cap 20 of the both casing portions has the claw 
portion 22 which serves as the engagement portion 
engaged with and moving the horizontal beam portion 
38 constituting part of the element support member 36. 
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Accordingly, by the claw portion 22 provided on the cap 
20 being engaged with the horizontal beam portion 38 
of the element support member 36 for supporting the 
element S/A 30. the element S/A 30 can be demounted 
from the base 10 simultaneously with the demounting 5 
work of the cap 20. 

Although in the above-described embodiment as 
the element-replaceable type filter reference has been 
made to the oil filter, in a case where carrying out the 
invention, the oil filter is not limitative and the invention 10 
may be applied to the element-replaceable type fuel fil- 
ter. 

Also, although in the above-described embodiment 
reference has been made such that the protruding por- 
tion 11 of the base 10 and the groove portion 21 of the 75 
cap 20 are connected together, instead of the above- 
described construction the protruding portion may be 
provided on the cap side and the groove portion may be 
provided on the case side. In addition, the base 10 and 
the cap 20 are each not limited to being made of alumi- 20 
num and may be made of resin. 

The first embodiment may be modified as shown in 
Fig. 6. In Fig. 6, in the oil filter 100, the casing is consti- 
tuted by the base 1 0' fixed through the seal member not 
illustrated to the mount seat 50 of the cylinder block of 25 
the internal combustion engine and the bottomed cylin- 
drical cap 20'. The base 10' and the cap 20* are liquid- 
tightly connected to each other through the gasket 41 
and integrated with each other. A threaded portion 1 1 ' is 
provided on the cylindrical inner surface in the vicinity of 30 
the end opening of the base 10' while, on the other 
hand, a threaded portion 21' which is to be brought into 
screw engagement with the threaded portion 1 V of the 
base 10' is provided on the cylindrical outer circumfer- 
ential surface in the vicinity of the end opening of the 35 
cap 20*. In this way, the base 10' and the cap 20* in this 
embodiment are connected together by using a so- 
called screw system based on the use of the threaded 
portions IV and 21 \ 

Although the element S/A 30 contained in the oil f il- 40 
ter 100' is constructed in the same way as in the above- 
described embodiment, no claw portion is provided on 
the open end of the cap 20*. For this reason, when the 
cap 20* has been demounted from the base 1 0* by being 
rotated relative thereto, the element S/A 30 is kept 45 
retained, through the O-rings 42 and 43, on the cylindri- 
cal outer circumferential surface of the protector portion 
12 of the base 10'. Thereafter, the element S/A 30 is 
released therefrom by its own weight or is demounted 
by an operator. This construction is effective when so 
bringing the base 10' and the cap 20' into screw 
engagement with each other. According to this embodi- 
ment, there can be obtained the same function and 
effect as in the above-described embodiment which 
make it possible to replace the gasket 41 simultane- 55 
ously with the replacement of the element S/A 30. 

The first embodiment may be modified further as 
shown in Fig. 7. The oil filter 100 is constructed such 
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that a casing thereof is constituted by a base 110 inte- 
gral with the cylinder block of the internal combustion 
engine and a bottomed cylindrical cap 120 made of. for 
example, aluminum, whereby the base 110 and the cap 
1 20 are liquid-tightly connected to each other through a 
gasket 141 and thereby integrated with each other. It is 
to be noted that the oil filter 100 of this embodiment is 
illustrated as having a full flow type of structure for a 
gasoline engine. 

The base 110 is provided with a threaded portion 
1 1 1 on the cylindrical inner surface in the vicinity of its 
end opening, is provided on its inner circumferential sur- 
face with a seal surface 110a for pressing the gasket 

141 and liquid-tightly retaining the same, is provided in 
its inner circumferential surface with an inlet side oil 
passage 113 serving as an oil inlet, and is provided at 
its central part with a protector portion 112 for liquid- 
tightly retaining the element S/A 130. which serves as 
an oil outlet. 

Within this oil filter 100 there is accommodated the 
element S/A 130 having a filter element 131 provided by 
bending filter paper into a cylindrical configuration, such 
that one of its both end openings is fitted to a protector 
member 134 and integrated therewith and is inserted 
onto a cylindrical outer circumferential surface of a pro- 
tector member 1 35 whose outer circumferential surface 
is shaped in cross section like a spur gear and the other 
thereof is liquid-tightly inserted onto a cylindrical outer 
circumferential surface of the protector 112 formed inte- 
grally with the base 110 side and partly having a slot- 
shaped notch. On the oil inlet side of the element S/A 

130 there is located a gasket support member 132 
bonded integrally to the filter element 131 and concur- 
rently serving as an end plate. As illustrated in Fig. 8, in 
this gasket support member 132 there are formed pas- 
sages 1 32a of a prescribed configuration so that dirty oil 
can pass therethrough. The gasket 141 is inserted over 
the outer circumferential edge of the gasket support 
member 132. The other end side of the filter element 

131 is closed by an end plate 133. A cushion material 

142 serving as a second seal member is adhered on the 
edge of a central end opening of the gasket support por- 
tion 132. Similarly, a cushion material 143 serving as a 
second seal member is also adhered on the edge of a 
central end opening of the end plate 133. 

Also, a conical spring member 124 consisting of a 
plate spring member is fixed to the vertex inner surface 
of the cap 120. By this spring member 124, the element 
S/A 130 is pressed against the base 110 through the 
protector member 134. On an inside end surface of the 
inlet side oil passage 113 of the base 110 permitting 
entry thereinto of cfirty oil delivered from the internal 
combustion engine side there is disposed an anti-drain 
valve (check valve) 160 composed of a rubber-made 
valve member 161 and a metallic spring member 162 
for assisting the opening/closing work of this valve 
member 161. For this reason, as later described, when 
the internal combustion engine is in work and the filter 
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element 131 of the element S/A 130 accommodated 
within the oil filter 100 has a sufficiently high level of fil- 
tering ability, there is formed an oil flow passage which 
permits dirty oil delivered from the internal combustion 
engine to flow from the inlet side oil passage 1 13 to the 
filter element 131 through the anti-drain valve 160 and 
through the passages 132a of the element S/A 130. 
Also, when the internal combustion engine is stopped, 
the anti-drain valve 160 becomes closedLwith the result 
that the oil flow passage is shut off. 

The cross section of the inner circumference of the 
protector member 135 is also shaped like a gear and a 
plate 1 71 is slidably disposed at the end of the inner cir- 
cumference thereof. The plate 171 constitutes a relief 
valve 170 by being caused to abut against a seat sur- 
face of the protector member 134 by the urging force of 
a spring 1 72 to provide a sealed state between the two. 
This protector member 134 has an oil passage hole 
134a formed at its central part. When as later described 
the filter element 131 of the element S/A 130 accommo- 
dated within the oil filter 100 is clogged and as a result 
its filtering ability is extremely lowered with the result 
that the pressure of dirty oil rises up to a prescribed or 
higher than prescribed level, the plate 171 of the relief 
valve 1 70 becomes opened from its closed state against 
the urging force of the spring 172. Then, an oil flow pas- 
sage is formed which extends from the oil passage hole 
1 34a of the protector member 1 34, relief valve 1 70. inte- 
rior of the circular hollow cylinder of the protector mem- 
ber 1 35 and protector portion 1 1 2 of the base 1 1 0 to the 
internal combustion engine through the outlet side oil 
passage 114. 

Next, the work performed when replacing the ele- 
ment S/A 130 within the oil filter 100 will be explained 
with reference to Fig. 7. 

In Fig. 7, the outer surface of a vertex portion of the 
cap 120 is gripped with the fingers and then the 
threaded portion 121 of the cap 120 connected to the 
threaded portion 111 of the base 110 is rotated. With 
this rotation, the connection of the cap 120 to the base 
110 is gradually released, whereby the cap 120 is 
moved and separated from the base 110. 

The state of connection between the cap 1 20 and 
the base 1 10 is completely released with the result that 
the cap 120 is separated from the base 110 side. In this 
state of disconnection between the base 110 and the 
cap 120, the element S/A 130 still remains received 
within the base 110 as is. Thereafter, the element S/A 
130 can be demounted together with the protector 
members 134 and 135. Then, the gasket 141 mounted 
between the cap 120 and the base 110, i.e.. mounted 
on the outer circumferential edge of the gasket support 
portion 132 of the element S/A 130 and intended to liq- 
uid-tightly maintain the interior of the oil filter 100 and 
serving as the seal members needed to be simultane- 
ously replaced in order to maintain the reliability of the 
oil filter 100 is also released from the seal surface 1 10a 
of the base 110. 
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Next, a new element S/A 1 30 having the gasket 141 
as a new seal member mounted thereon beforehand 
and having the protector members 134 and 135 
inserted thereinto is inserted into the base 110. As a 
s result of this, the gasket 141 mounted on the gasket 
support member 132 of the element S/A 130 is inserted 
into the seal surface 1 10a formed on the inner circum- 
ference of the base 110. At this time, a central hole of 
the gasket support member 132 of the element S/A 130 
to is inserted over the protector 1 12 of the base 110. The 
cap 1 20 in which the new element S/A 1 30 has been set 
is operated such that the threaded portion 121 thereof 
and the threaded portion 111 of the base 110 are 
rotated in the direction opposite to that in which each of 
r5 them is rotated when the cap 120 is separated from the 
base 1 10. At this time, the element S/A 130 is pressed 
against the base 1 10 side through the protector mem- 
ber 134 by the spring member 124 fixed to the cap 1 20 
side. The gasket 141 mounted on the outer circumferen- 
ce? tial edge of the gasket support member 132 of the ele- 
ment S/A 130 is pressed against the sea! surface 1 10a 
of the base 1 1 0 by the open end surface of the cap 1 20, 
with the result that the base 110 and the cap 120 are 
maintained to be liquid-tight. 
25 Next, the path along which the dirty oil is filtered 
passing through the oil filter 100 after coming out from 
the base 110 side of the cylinder block of the internal 
combustion engine will be explained with reference to 
Fig. 7. 

30 In Fig. 7, when the internal combustion engine is in 
work and the filter elements 131 of the element S/A 1 30 
received within the oil filter 100 have a sufficiently high 
level of filtering ability, there is formed an oil flow pas- 
sage which permits the dirty oil delivered from the inter- 

35 nal combustion engine side to pass from the inlet side 
oil passage 1 1 3 of the base 1 10 into the filter elements 
131 through the anti-drain valve 160 and the passages 
132a of the gasket support member 132 of the element 
S/A 130. 

40 The clean oil which has been filtered passing 
through the filter element 131 flows along an oil flow 
passage which is formed in such a way as to extend 
through the outer circumferential portion of the protector 
member 135 and the partial slot-shaped notch of the 

45 protector portion 1 12 of the base 110 and then through 
the outlet side oil passage 1 14 to the internal combus- 
tion engine. At this time, the plate 171 of the relief valve 
170 is not operated against the urging force of the 
spring 172 and so is not made open from its closed 

so state. 

On the other hand, when the filter elements 131 of 
the element S/A 130 are clogged and its filtering ability 
is extremely lowered with the result that the pressure of 
the dirty oil delivered from the internal combustion 
55 engine side becomes increased up to a prescribed or 
more than prescribed level, the relief valve 170 is oper- 
ated and thereby is brought to its opened state from its 
closed state. For this reason, the dirty oil flows along an 
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oil flow passage which is formed in such a way as to 
extend through the interior of the circular hollow cylinder 
of the protector member 1 35 and then through the outlet 
side oil passage 1 14 to the internal combustion engine 
side without being filtered by the filter element 131. 5 

As mentioned above, the element S/A 130 of this 
embodiment has the filter element 131 for filtering oil. It 
comprises the gasket support member 132 retained by 
the end surface of the filter element 131 and extended 
radially outwardly from the filter element 131, and the 10 
gasket 141 which is mounted on the outer circumferen- 
tial edge of the gasket support member 132 and serves 
as the seal member. Accordingly, since the gasket 141 
is collectively handled together with the element S/A 
130, it is possible to remarkably enhance the operating is 
efficiency. 

Also, in the element S/A 130 of this embodiment, 
the gasket support member 1 32 has the passages 1 32a 
through which oil passes. Accordingly, since the gasket 
support member 1 32 does not become an obstacle to 20 
the flow direction of oil, it is possible to increase the 
degree of freedom in design in the end surface of the fil- 
ter element 131. 

In the element S/A 30 of this embodiment, the gas- 
ket 141 serving as the first seal member is provided 25 
separately from the protector members 134, 135 for 
partitioning the oil before and after filtering by the filter 
element 131 and the cushion members 142 and 143 
serving as the second seal members. 

Further, the oil filter 1 00 as the element-replaceable 30 
type filter according to this embodiment comprises the 
element S/A 130 having the gasket support member 
1 32 retained by the end surface of the filter element 131 
for filtering oil and the gasket 141 mounted on the outer 
circumferential edge of the gasket support member 1 32 35 
and serving as the seal member, and the casing freely 
dividable into the base 1 10 as a first casing portion and 
the cap 120 as a second casing portion and having the 
gasket 141 disposed at its position connecting the both 
casing portions and having the element S/A 1 30 freely 40 
receivable therewithin, the casing being composed of 
the base 1 10 and the cap 120. 

Accordingly, by releasing the connection between 
the base 1 10 and the cap 120. the element S/A 130 can 
be demounted and also the gasket 141 can be 45 
demounted, thus the element-replacing work efficiency 
can be remarkably enhanced. 

Further, the oil filter 1 00 as the element-replaceable 
type filter according to this embodiment is so arranged 
as for the gasket support member 132 of the element so 
S/A 130 to have the passages 132a through which oil 
passes. Accordingly, the gasket support member 132 of 
the element S/A 130 received within the base 110 and 
cap 120 does not become an obstacle to the flow direc- 
tion of oil. Therefore, it is possible to increase the ss 
degree of freedom in design in the end surface of the fil- 
ter element 131. 

In addition, in the oil filter 100 as the element- 



replaceable type filter according to this embodiment the 
gasket 141 serving as the first seal member of the ele- 
ment S/A 130 is provided separately from the protector 
members 134, 135 for partitioning the oil before filtering 
by the filter element 131 and the oil after filtering by the 
filter element 131 and the cushion members 142, 143 
serving as the second seal members. 

Also, the oil filter 100 as the element-replaceable 
type filter according to this embodiment has a spatial 
portion which has the seal surfaces 1 10a and 120a of 
both casing portions consisting of the base 1 10 and the 
cap 120 and in which the gasket 141 is accommodated. 
This gasket accommodation spatial portion is communi- 
cated with the interior of the casing through a communi- 
cation opening by which the gasket support portion 132 
is received. Accordingly, the base 110 and the cap 120 
which accommodate the element S/A 130 therein are 
reliably sealed by disposing the gasket 1 41 in the spatial 
portion provided at the position of their being connected 
to each other. 

Meanwhile, although in the above-described 
embodiment as the element-replaceable type filter ref- 
erence has been made to the oil filter, in a case where 
carrying out the invention, the oil filter is not limitative 
and the invention may be applied to the element- 
replaceable type fuel filter. In addition, the cap 1 20 is not 
limited to being made of aluminum and may be made of 
resin. 

Although in the embodiment of Fig. 7 it has been 
arranged that the casing is divided into the two bot- 
tomed cylindrical casing portions, it may be arranged 
that the casing is composed of a first bottomed cylindri- 
cal casing portion and a second circular-plate shaped 
casing portion which closes the end opening of the first 
casing portion. In this case, although in the embodiment 
of Fig. 7 the gasket support member 132 is disposed on 
the internal combustion engine side of the element S/A, 
this gasket support member 1 32 may be disposed on a 
side remote from the internal combustion engine, i.e., 
on the upside end surface of the illustration. According 
to this disposition, since it is not needed to cause oil to 
flow through the gasket support member, it is possible 
to eliminate the necessity of providing the passages 
132a. However, even in this case, it is important that the 
gasket support member be provided in such a way as to 
extend radially outwardly from the filter element and that 
the gasket be supported on the extended portion 
thereof. It is also important that the gasket be received 
between the two axially dividable casing portions to 
thereby provide a seal between these two casing por- 
tions. 

(Second Embodiment) 

In the second embodiment, shown in Figs. 9. 10 
and 1 1 , a base 201 is provided at an engine block and 
has a portion, as formed of a cylindrical wall 217 and a 
bottom face portion 218. for mounting a cap 202. From 
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the center of the bottom face portion 218, moreover, 
there is protruded an outlet 215 providing an oil outlet 
passage to engine sliding portions. In the circumferen- 
tially outer side of the outlet 215, there is formed a 
bypass hole 216 providing an outlet passage of the 5 
bypass oil to an oil pan (not shown). In the further cir- 
cumferential outside, there is formed an inlet 214 pro- 
viding an oil inlet passage. From the lower portion of the 
cylindrical wall 217, there is so protruded a drain port 
21 1 providing an oil discharge passage for replacing the w 
oil filter as to extend from the inner face of the cylindrical 
wall 217 to the outside. In the uppermost portion of the 
cylindrical wall 217 with respect to the drain port 21 1 , on 
the other hand, there is provided a groove 212 for feed- 
ing the air into the housing when the oil is to be drained. 75 

The cap 202 is made of a bottomed cylindrical con- 
tainer and is arranged in the cylindrical wall 217. These 
cap 202 and cylindrical wall 217 are joined by a joint 
portion which is composed of a projection and a groove 
constructing the bayonet mechanism. In the cap 202, 20 
there is mounted a filter element subassembly (S/A) 
205 which is composed of a main or full filter element 
206, a bypass filter element 207, a relief valve 208, seal 
members 209 and 210 forming a bypass flow circuit, 
and a seal member 204 sandwiched between the inlet 25 
21 4 and the drain port 211. 

The element S/A 205 is inserted and fixed in the 
cap 202. At the element replacing time, the element S/A 
205 is extracted out of the cap 202, and a new element 
S/A 205 is inserted again. On this new element S/A 205, 30 
there are supported the seal members 204, 209 and 
210 which play important roles to seal the base 201 and 
the cap 202 and to define the bypass passage, so that 
the seal members can be replaced by new ones 
together with the element S/A 205. 35 

When the cap 202 is mounted on the base 201 , the 
bypass is defined by the seal members 209 and 210. 
The seal member 210 seals the seal portion of the ele- 
ment S/A 205 and the seal portion of the outer circum- 
ferential wall of the protrusion of the outlet 215 when it 40 
comes into contact with the two seal portions. The seal 
member 209 seals the seal portion of the element S/A 
205 and the annular seal portion formed in the bottom 
face portion 218, when it is sandwiched inbetween at a 
position between the bypass hole 216 and the inlet 214. 45 
The seal member 204 keeps the seal between the outer 
circumferential face acting the seal portion of an annular 
projection 220, as formed at the circumferentially outer 
side of the inlet 214 formed in the bottom face portion 
218, and the seal portion of the element S/A 205. The so 
seal member 204 also keeps the seal between the seal 
portion of the element S/A 205 and the seal portion of 
the cap 202. As a result, the seal member 204 seals the * 
seat portion of the projection 220 and the seal portion of 
the cap 202. 55 

On the outer side of the cylindrical portion of the 
cap 202, there is fitted a seal member 213 which seals 
it and the seal portion of the inner face of the cylindrical 



wall 217. Thus, the oil i$ prevented from flowing out of 
the open end of the cylindrical wall 217. Here, the seal 
member 213 is located at the side close to the bottom 
face portion 218 than a groove 212, when the cap 212 
is mounted on the base 201 , and at a position over the 
groove 212 when the cap 202 is loosened. 

On the other hand, the seal members 204, 210 and 
213 are exemplified by O-rings, and seal means includ- 
ing those seal members constructs a cylindrical seal 
because one of the seal portions is given a cylindrical 
face. In this cylindrical seal, at least one of the opposing 
faces of the inner and outer overlapping cylindrical por- 
tions is formed into the cylindrical face, and the seal 
member is held in contact with the cylindrical face to 
effect the seal between the two cylindrical portions while 
allowing the two cylindrical portions axially along that 
cylindrical face. This cylindrical seal can be ensured 
even with a fine axial distortion in the cylindrical face. 

Especially in the embodiment of Fig. 9, the seal 
means for sealing the base 201 and the cap 202 is con- 
structed of the seal member 204 made of the O-ring, the 
outer circumference of the projection 220 acting as the 
seal portion at the side of the base 201, and the inner 
side face of the open end acting as the seal portion at 
the side of the cap 202. In this embodiment, therefore, 
the cylindrical seal is made by forming both the outer 
circumference of the projection 220 and the inner side 
face of the open end of the cap 202 into the cylindrical 
faces. Here, one of them may be given a cylindrical 
face. 

Rg. 10 illustrates flows of the engine oil at the run- 
ning time. Since the base 201 and the element S/A 205 
are sealed with the seal member 204, the oil, as intro- 
duced from the inlet 214, can be prevented from flowing 
out of the drain port 21 1 and the open end of the cylin- 
drical wall 21 7 of the base 201 . Since the seal members 
209 and 210 isolate the inlet 214, the outlet 21 5 and the 
bypass hole 216 individually, moreover, they block the 
oil flows between the inlet 214 and the bypass hole 216 
and between the bypass hole 216 and the outlet 21 5. As 
a result, the engine oil flows in through the inlet 214, and 
its portion is fed through the main filter element 206 
from the outlet 215 to the engine sliding portions 
whereas the remainder is discharged through the 
bypass filter element 207 from the bypass hole 216 into 
the oil pan. When the main filter element 206 is clogged, 
tiie relief valve 208 is opened so that the oil is bypassed 
to the outlet 215. 

Rg. 1 1 illustrates the flows of the oil when the cap 
202 is removed at an engine stop so as to replace the 
element S/A 205. As the cap 202 is turned to release 
the joint between the base 201 and the cap 202, the 
seal members 204. 209 and 210, as supported by the 
element S/A 205 inserted and fitted in the cap 202, are 
carried together with the cap 202 rightward. As a result, 
the seal members 204, 209 and 210 are brought away 
from the seal portion at the side of the base 201 so that 
the seal is released. In this state, the cap 202 is in 
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engagement with the base 201 so that it does not come 
out. Moreover, the oil in the inlet 214 t the outlet 215 and 
the cap 202 is discharged, as indicated by arrows, from 
the drain port 21 1 . As the cap 202 is then further turned, 
it is removed from the base 201 . This makes it possible 
to prevent the oil from flowing out of the open end of the 
cylindrical wall 21 7 of the base 201 when the cap 202 is 
removed. 

Here, between the cylindrical wall 217 of therbase 
201 and the cap 202, there is interposed the seal mem- 
ber 213 for preventing the oil from flowing out of the 
open end of the cylindrical wall 217. As a result, the oil 
does not flow out of the open end of the cylindrical wall 
217 when it is discharged from the drain port 211. 
Above the drain port 211, moreover, there is formed the 
groove 212 as an air vent, which is shut out when the 
cap 202 is mounted in the base, so that no air flows in. 
When the cap 202 is loosened at the oil filter replacing 
time, the air vent is opened to eliminate the pressure dif- 
ference between the inside and outside of the housing, 
so that the oil can be promptly discharged from the drain 
port 211. 

The second embodiment may be modified as 
shown in Figs. 12 and 13. In the modification shown in 
Fig. 12, a drain port 219 is formed as a passage to the 
oil pan in the engine block. The oil is drained to the out- 
side in the second embodiment but to the oil pan in this 
modification. As a result, there is realized a drain mech- 
anism which is freed from blotting the outside. In the fur- 
ther modification shown in Fig. 13, on the other hand, 
not by providing the seal member 21 3 for preventing the 
oil outflow from the open end of the cylindrical wall 217 
but by reducing the gap between the cylindrical wall 217 
of the base 201 and the cylindrical portion of the cap 
202, the oil is prevented from flowing out of the open 
end. 

Here, the base 201 is constructed at the engine 
block in the foregoing embodiments, but the construc- 
tion may be modified such that the base 201 is formed 
into a bracket to be attached to the engine block. 

The present invention should not be limited to the 
disclosed embodiments and modifications but may be 
further modified or altered without departing from the 
spirit of the invention. 

An element-replaceable type fitter (100) comprises 
a base (10, 1 10) and a cap (20, 120) for accommodat- 
ing therein an element assembly (30, 130) having a filter 
element (31, 131) and removably engageable with each 
other. When replacing the element assembly, the cap is 
demounted from the base together with the element 
assembly. At this time, a gasket (41, 141) for maintain- 
ing the base and the cap liquid-tightly is also demounted 
together with the filter element. This construction simpli- 
fies the replacing work and reduces failure of mounting 
the gasket between the base and the cap. The base has 
a drain port (211) for draining fluid therethrough when 
the cap is loosened from the base for replacement of 
the filter element assembly. 
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Claims 

1 . A filter element assembly having a filter element for 
filtering fluid, comprising: 

5 

a filter element (31, 131); 
a support member (36, 37, 38; 132) provided 
on an end surface or outer circumference of the 
filter element; 

10 a first seal member (41; 141) mounted on an 

outer circumferential edge of the support mem- 
ber; and 

a second seal member (42, 43; 142, 143) for 
partitioning the fluid before and after filtering by 

15 the filter element. 

2. The filter element assembly as set forth in claim 1 , 
wherein the support member (36, 37, 38; 132) has 
a passage (39; 132a) permitting flow of the fluid 

20 therethrough. 

3. An element-replaceable type filter comprising: 

a casing (10. 20; 110, 120) freely dividable into 
25 a first casing portion (10; 110) and a second 

casing portion (20; 120); 
a filter element assembly (30; 130) disposed in 
the casing and having a support member (36, 
37, 38; 132) provided on an end surface or 
30 outer circumference of a filter element (31; 

131) for filtering a fluid, a first seal member (41; 
141) mounted on an outer circumferential edge 
of the support member, and a second seal 
member (42, 43; 142, 143) for partitioning the 
35 fluid before and after filtering by the fitter ele- 

ment, the first seal member being disposed at a 
position of connecting both casing portions to 
each other. 

40 4. The element-replaceable type filter as set forth in 
claim 3, wherein the support member of the filter 
element assembly has a passage (39; 132a) per- 
mitting flow of the fluid therethrough. 

45 5. The element-replaceable type filter as set forth in 
claim 3 or 4, wherein both casing portions have a 
space within which the first seal member is dis- 
posed and have a communication opening (13-16; 
113, 114) which permits the communication 

so between the space and the interior of the casing 
and by which the second support member is 
received. 

6. The element-replaceable type filter as set forth in 
55 any one of claims 3 to 5, wherein one of both casing 
portions has an engagement portion which 
engages a part of the support member to thereby 
move the support member. 
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7. The element-replaceable type filter as set forth in 
any one of claims 3 to 6, wherein the first casing 
portion is integral with an engine and the second 
casing portion is detachabty engaged with the first 
casing portion. 5 

8. The element-replaceable type filter as set forth in 
claim 7, wherein the support member and the first 
seal member is detachable together with the sec- 
ond casing portion from the first casing portion. 10 

9. The element-replaceable type filter as set forth in 
claim 8. wherein the second seal member is 
detachable together with the second casing portion 
from the first casing portion. is 

10. The element-replaceable type filter as set forth in 
claim 9, wherein the first seal member and the sec- 
ond seal member are detachable from the second 
casing portion. 20 

11 . An oil filter comprising: 

a bottomed cylindrical cap (202); 

a base (201) having a mounting portion (217) 25 

for mounting the cap; 

a first seal member (213) for providing a seal 
between the cap and the base; and 
a drain port (21 1) formed in the base at a side 
closer to a bottom side of the mounting portion 30 
than the first seal member. 

1 2. The oil filter as set forth in claim 1 1 , further compris- 
ing: 

35 

a second seal member (210) for providing a 
seal between an outlet (215) formed in the 
base and an element assembly (205) mounted 
in the cap. 

40 

13. The oil filter as set forth in claim 11 or 12, further 
comprising: 

a third seal member (204, 209) disposed closer 
to the bottom side of the mounting portion than 45 
the drain port for providing a seal between the 
cap and the base. 

14. The oil filter as set forth in claim 1 1 or 12, wherein a 
small gap is formed between the cap and the 50 
mounting portion of the base. 

15. The oil filter as set forth in any of claims 1 1 to 14, 
wherein the mounting portion has a groove (212) 
formed closer to its top side than the drain port and 55 
acting as an air vent. 

16. The oil filter as set forth in any of claims 11 to 15. 



wherein the first seal member is shaped cylindri- 
cal ly. 

17. A base for an oil filter comprising: 

a mounting portion (217) for mounting a cap 
(202) together with a filter element (206, 207); 
a seal portion (213) provided on the mounting 
portion for sealing between the mounting por- 
tion and the cap; and 

a drain port (211) formed at a side closer to a 
bottom of the mounting portion than the seal 
portion. 
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(54) Filter element assembly and element-replaceable type filter equipped with the same 



(57) An element-replaceable type filter (100) com- 
prises a base (10, 110) and a cap (20, 120) for accom- 
modating therein an element assembly (30, 130) having 
a filter element (31, 131) and removably engageable 
with each other. When replacing the element assembly, 
the cap is demounted from the base together with the 
element assembly. At this time, a gasket (41, 141) for 
maintaining the base and the cap liquid-tightly is also 
demounted together with the filter element. This con- 
struction simplifies the replacing work and reduces fail- 
ure of mounting the gasket between the base and the 
cap. The base has a drain port (211) for draining fluid 
therethrough when the cap is loosened from the base 
for replacement of the filter element assembly. 
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